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Summary: In context of climatic risk events increasing intensity and frequency for the last time, 
there is a need to identify, estimate and delimiting their areas. Geographical Information Systems 
are the main tool in regional climate risk assessment. They ensure simultaneous unfavourable 
meteorological factors’ collection, processing and spatial modelling. Obtained results are 
extremely necessary for making applicative measures, in particular in order to mitigate adverse 
influence on various fields. 
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1. Introduction 
Geographical Information Systems, play an important role in operative regional climate risks 
assessment at the present stage. As the previous researches have shown, on the republics’ territory 
in recent period of time although there are some stable trends in terms of climate evolution, a 
pronounced alternation of antipode manifestation periods “cold-hot”, “dry-hot” is observed, which 
largely determines the concomitant use  of multiple methods of spatial-temporal estimating. 
 
2. Research materials and methods 
The latest ones can only be applied being based on well-established geoinformational support 
(Fig.1). Thus, information data bases creation are usually done in Acces and Excel programs – 
which can be easily used with climate information’s standard statistical processing programs 
(Stagraphics Centrurion V), or interpolation and spatial modelling programs(Surfer, ArcGis).   
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Fig.1.  Information assurance in the regional climate risks study 
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3.Analysis of the obtained results 
The average air temperature evolutionary 
estimation in the Republic of Moldova shows 
that in the natural-anthropogenic period or so 
called- modern period, there is a increase value 
in all time intervals (Tab.1).  
Thus, during the 1961-1990 and 1980-1999 
years the annual average temperature had been 
increased by 0.3-0.4
0C compared with the 
natural period (1887-1959), in the last two 
decades, however, there is a pronounced faster 
heating than during the natural period, with 0.9
0 
(1989-1999 period) and 1,4
0C (2000-2010). 
Significant changes in the heating rate are 
observed especially in the first decade of the 
XXI century, when it constitutes 0.50 more than 
the recorded rhythm in the past decade, being 
considered until recently the warmest of the 
twentieth century. Those reported above 
confirm the opinion that regional climate 
change are already unpredictable, causing 
climate risks frequent manifestation of short 
intervals. 
 
Table 1.  The annual mean temperature modification assessment (
0C ) in Republic of Moldova’s climate 
evolution  
Statistic
al 
indices 
1887-
2010 
1887-
1959 
1961-
1990 
1980-
1999 
1989-
1999 
2000-
2010 
X  9,6 9,3 9,6 9,7  10,2  10,7 
σ  0,8 0,7 0,8 1,0 0,8 0,7 
X Min.  7,2 7,2 8,0 8,0 9,1 9,8 
X Max.  12,1 10,7 11,3 11,3 11,3 12,1 
  Note: X- multiannual average, σ- standard deiation, X Min. – the minimum value, X Max.-the 
maximum value  
 
Moreover, the largest climatic deviation with positive mark from the annual average 
temperature norm for Republic of Moldova’s territory is observed throughout the last two decades 
(Fig.2). 
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Fig.2. Average annual air temperature deviation evolution reported to the reference period  
1961-1990 
 
The regional climate evolution reporting to 
the reference period 1961-1990, allows to find 
out that middle of 30s and middle of 80s, are the 
coldest periods compared the studied period 
(1961-1990), and the last decades are 
characterized by a pronounced positive 
deviations, especially during the 2000-2010 
years, when they were the most significant 
Those reported above are confirmed by 
consequent arrangement of extreme cold and 
warm years taken out from the study period 
(1887-2010). The year 2007 is the warmest year 
from instrumental observation series, average 
annual temperature exceeding the climatic norm GEOGRAPHIA NAPOCENSIS  AN. VI, nr. 2/2012 
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with 2.5
0C. Further years 2009, 1990, 1994, 
2008, 2000, 1999, 1966, 1989, 2002 were 
extremely warm sine the beginning instrumental 
observational series, when the annual mean 
temperature was 10.8
0C even more (compared 
to the climatic norm 9.6
0C ). In the last two 
decades extremely warm years manifestation 
had a repeatability once in two years (Tab.2), 
which makes the necessity of country’s aridity 
evaluation. 
 
Table 2. Top 10 hot and cold years, according to the annual average temperature 
Cold years 
 (Tann mean., 0
0C) 
Warm years 
(Tann mean., 0
0C) 
1933 7,2  2007  12,1 
1929 7,9  2009  11,4 
1934 8  1990  11,3 
1985 8  1994  11,3 
1912 8,1  2008  11,3 
1940 8,1  2000  11,2 
1987 8,1  1999  11 
1888 8,3  1966  10,9 
1976 8,3  1989  10,9 
1980 8,3  2002  10,8 
 
Martonne Index cartographic modelling (Im),  by  taking into account the local physical-
geographical particularities (Fig. 3) shows that during the vegetation period, crops growing in 
semiarid steppe condition (Im=16-18)  even in the northern part of the country (Balţi steppe). In the 
south and south-east (Im=12-14), especially in large rive valleys (the mainland) of this index 
increases, fact which must be taken into account when there is moisture resources assessment.  
 
 
Fig.3. Martonne Index cartographic modelling (active period of vegetation) GEOGRAPHIA NAPOCENSIS  AN. VI, nr. 2/2012 
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Thus, Im variability limits, in most of the territory is 12 to 20, which indicate that republic’s 
territory is characterized by a semiarid climate regime during the active period of vegetation. With 
decreasing of temporal interval, at the season level – increases the significant of these values, which 
express the aridity degree of this index[1].  
 
 
 
Fig. 4. The 10% ensuring of seasonal rainfall in dry summers in Republic of Moldova 
 
Analysis of obtained data indicates that in some years, significantly increased when moisture 
deficit occurs (Fig.4), and a pronounced decrease of gluten percentage of some autumn wheat 
varieties (Fig. 5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5. The gluten percentage evolution at Capriana variety  
 
Lack of rainfall in April and May 2012, with extremely high temperatures during pollination 
stage (May – June) resulted in a drastic reduction of corn grain harvest [2], especially in the 
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southern districts, which were severely affected by drought. Approximately 92% of corn plants 
were dried completely.  
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Fig.6. Loses in vegetative growth, % of reduced harvest in ripeness phases of corn 
 
The same phenomena observed with corn, affected the development of sunflower as well, 
especially in the south and central parts of the country (Fig.7). 
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Fig.7.  Losses in vegetative growth, % of reduced harvest at sunflower ripeness phase  
 
Although during the cold period, there had been a stable tendency of winters warming 
(Fig.8), in recent years wintering of multiannual crops is affected by significant cold periods [3] 
established throughout the country.  
-6
-5,5
-5
-4,5
-4
-3,5
-3
-2,5
-2
-1,5
-1
-0,5
0
0,5
1
1,5
2
2,5
3
3,5
4
1
8
8
7
1
8
8
9
1
8
9
1
1
8
9
3
1
8
9
5
1
8
9
7
1
8
9
9
1
9
0
1
1
9
0
3
1
9
0
5
1
9
0
7
1
9
0
9
1
9
1
1
1
9
1
3
1
9
1
5
1
9
1
7
1
9
1
9
1
9
2
1
1
9
2
3
1
9
2
5
1
9
2
7
1
9
2
9
1
9
3
1
1
9
3
3
1
9
3
5
1
9
3
7
1
9
3
9
1
9
4
5
1
9
4
7
1
9
4
9
1
9
5
1
1
9
5
3
1
9
5
5
1
9
5
7
1
9
5
9
1
9
6
1
1
9
6
3
1
9
6
5
1
9
6
7
1
9
6
9
1
9
7
1
1
9
7
3
1
9
7
5
1
9
7
7
1
9
7
9
1
9
8
1
1
9
8
3
1
9
8
5
1
9
8
7
1
9
8
9
1
9
9
1
1
9
9
3
1
9
9
5
1
9
9
7
1
9
9
9
2
0
0
1
2
0
0
3
2
0
0
5
2
0
0
7
2
0
0
9
 
Fig.8. The evolution of average winter temperature deviation reported to the reference period 1961-1990 GEOGRAPHIA NAPOCENSIS  AN. VI, nr. 2/2012 
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Therefore, most areas of grapevine varieties for vine and for table affected by 2011-2012 
winter’s frost correspond to south located household from the country (Cahul). 
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4.Conclusion 
The obtained results on climate risk characterization that occurred in 2012, demonstrates once 
again that the most vulnerable areas to these phenomena are territories located mainly in the 
southern part of the country, which in our view is important to take into account when making 
different risk mitigation measures. 
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